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ABSTRACT 


This  report  reviews  the  content  and  use  of  the  Mechanical  Prop¬ 
erties  Data  Center.  The  growth  and  expansion  of  the  Center  since  the 
initiation  of  formal  search  services  in  March  1961  through  February 
1965  is  sunmarized  by  means  of  graphic  and  tabular  displays.  Principal 
topics  are  inventories  of  stored  data,  frequency  of  data  search  re¬ 
quests,  identification  of  users  (corporate)  and  frequency  of  use. 
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I.  INTRODUCTION 


A.  Purpose 


The  Mechanical  Properties  Data  Center  has  functioned  as  a  part 
of  the  Air  Force  Materials  Center  (AFMIC)  for  the  past  four 
years.  This  group,  comprised  of  eight  specialized  Information 
Centers,  has  as  its  principal  responsibility,  "the  efficient 
interchange  of  scientific  and  technical  information  of  value 
to  the  defense  research  and  development  consnunity".  Six 
of  the  eight  specialized  centers  sponsored  by  the  Air  Force 
Materials  Laboratory,  including  the  Mechanical  Properties 
Data  Center,  are  now  identified  as  part  of  the  DoD  network  of 
twenty-two  Information  Centers. 

B.  Scope 


The  specific  responsibilities  of  the  Mechanical  Properties  Data 
Center  within  the  framework  established  by  the  Air  Force  and 
DoD  are  to  acquire,  store,  retrieve,  and  disseminate  mechani¬ 
cal  properties  data  of  metals  and  reinforced  plastics. 

Previous  reports  (1,2*1)*  °i  the  Center  have  discussed  design 
concepts,  storage  media,  equipment,  formats,  extraction-encod¬ 
ing  techniques,  and  output  forms.  This  report  will  be  primarily 
concerned  with  a  review  of  system  use  including  identification 
of  agency,  corporate,  society,  and  other  requesters,  along  with  a 
suninary  of  the  Centers'  responses  to  inquiries  (searches).  A  com¬ 
parison  of  the  costs  of  data  retrieval  versus  data  generation  is 
also  included. 

The  growth  in  content,  use  and  services  of  the  Center  is  reflected 
by  the  description  of  inquiries,  variety  of  responses,  identifi¬ 
cation  of  users  and  frequency  of  use. 

II  DISCUSSION 


The  capability  of  the  data  to  answer  specific  as  well  as  general  questions 
regarding  the  mechanical  properties  and  behavior  of  structural  materials 
for  defense  and  aerospace  applications,  has  increased  to  the  point  where 
more  than  90X  of  all  inquiries  received  are  answered  with  pertinent  numeri¬ 
cal  data  and/or  other  information.  The  small  percentage  of  unanswerable 
inquiries  generally  rail  in  one  of  the  following  categories;  (1)  the  mate¬ 
rials  and/or  properties  of  interest  arc  not  within  the  scope  of  the 
Mechanical  Properties  Data  Center,  or  (2)  no  data,  or  very  little  data 
exists  for  the  requested  material-property-environaeut  combination. 


^Underlined  numbers  in  brackets  refer  to  the  Reference  List. 
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A.  Data  Card  Storage 


The  data  card  storage  of  the  Center  has  Increased  from  approxi¬ 
mately  46,000  cards,  in  the  original  fatigue  data  storage  file, 
to  a  present  total  of  over  370,000  cards  incorporating  the 
measured  results  and  associated  definitive  information  of  most 
static  and  dynamic  mechanical  properties  tests. 

Table  I,  Mechanical  Properties  Data  Inventory  -  Metals  and  Alloys, 
presents  a  current  accounting  of  the  data  available  in  response 
to  specific  inquiries  regarding  the  strength  and  '"ehavior  of  metals 
and  alloys  under  various  conditions  of  loading  and  environment. 

Data  cards  representing  alloys  (metals)  and  properties  of  current 
or  near  future  interest  are  being  added  to  the  data  storage  file 
at  the  rate  of  13,000  -  14,000  cards  per  month.  It  is  estimated, 
rather  conservatively,  that  this  represents  approximately  thirty 
percent  of  the  original  reliable  and  available  data  being  genera¬ 
ted.  No  criteria  have  been  established  by  which  this  input  rate 
may  be  evaluated,  however,  based  on  the  percentage  of  successful 
searches,  data  depth,  and  the  results  of  a  moderately  aggressive 
acquisition  program,  this  input  for  metals  and  alloys  appears  to 
be  approaching  an  optimum  rate. 

B.  Matetials-Propcrtics  Coverage 

The  first  efforts  of  the  Center  to  provide  properties  data  in 
response  to  inquiries  were  limited  to  the  fatigue  properties 
of  alloys.  Since  that  time  the  Center  has  acquired  ar>*  stored 
a  full  spectrum  of  mechanical  properties  data  /or  most  metals 
of  current  or  near  future  structural  importance.  Data  for  over 
1,500  materials  designations  (trade  names,  numbers,  etc.)  re¬ 
presenting  approximately  800  metals  alloys  have  boon  incorpo¬ 
rated  in  the  mechanical  properties  storage  file.  An  additional 
1,930  material  designations  have  boon  encountered  in  the  techni¬ 
cal  literature  of  the  Mechanical  Properties  Data  Center  library. 
Those  designations  represent  1100  alloys,  the  major  number  of 
which  arc  experimental,  discontinued,  ox  alloys  of  unknown  compo¬ 
sition. 

In  addition  to  this,  appreciable  progress  has  been  made  with  the 
storage  of  reinforced  plastics  information.  A  pilot  storage  sys¬ 
tem  for  reinforced  plastics  data  has  been  developed  which  contains 
in  excess  of  20,000  mechanical  properties  data  cards  Q. ,  5).  The 
Center  is  presently  involved  in  a  program  of  revising  and  updating 
this  pilot  system.  It  is  anticipated  that  revision  and  further 
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stocking  of  this  data  storage  file  during  the  next  two  years, 
or  less,  will  probably  place  the  plastics  data  file  at  or  near 
a  level  of  completeness  comparable  to  the  metals  data  file. 

This  is  based  on  the  assumption  that  reliable  well  documented 
plastics  test  data  are  generated  at  a  rate  of  approximately 
290,000  tests  annually. 

Table  II  presents  a  listing  of  properties  and  measurements 
presently  incorporated  in  the  data  storage  file.  The  most 
recent  additions  to  this  listing  have  been  the  Tensile  Frac¬ 
ture  Toughness  and  Pressure  Vessel  Burst  tests.  It  has  been, 
and  will  continue  to  be,  the  practice  of  the  Center  to  in¬ 
corporate  data  for  all  types  of  mechanical  properties  tests 
that  are  sufficiently  standardized  to  contribute  to  a  better 
understanding  of  the  behavior  of  structural  materials.  Ade¬ 
quate  descriptive  information  on  test  procedures,  environment 
and  materials  are  prerequisites  of  data  selected  for  storage. 

C.  Reference  Accessibility 

The  paragraphs  above  have  referred  to  the  storage  of  materials 
information  and  data  in  a  machine  retrievable  punched  card 
system.  All  the  useful  materials  information  does  not,  however, 
lend  itself  to  processing  and  manipulation  as  do  the  well  de¬ 
scribed  results  of  a  carefully  planned  materials  test  program. 
Valuable  information  on  processes,  failure  mechanics,  test 
techniques  and  phenomena  of  material  behavior  are  presented 
without  supporting  data.  Properties  summaries,  handbooks 
and  other  documents  containing  typical  or  average  results  are 
examples  of  another  type  of  information  that  contributes  to 
the  information  pool  but  cannot  be  merged  with  raw  data  with¬ 
out  destroying  their  value  as  reliable  operands  in  statistical 
or  design  studies.  Recognizing  the  need  for  access  to  such  in¬ 
formation  the  Mechanical  Properties  Data  Center  has  devised  a 
punched  card  indexing  system  based  on  descriptors  pertaining  to 
properties,  materials,  environment,  processes,  etc.  that  rapidly 
identifies  documents  containing  non-numeric  information  and 
numeric  data  not  yet  incorporated  in  the  data  storage  file. 

Dils  system  utilizes  codes  developed  for  the  regular  machine 
retrievable  data  storage  system. 

III.  SYSTEM  USE  AMD  USERS 


A.  User  Stimulation 

To  publicize  the  availability  of  metals  fatigue  data  and  en¬ 
courage  designers  and  others  to  utilize  this  Information  the 
Mechanical  Properties  Data  Center  prepared  and  disseminated  a 
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series  of  Technical  Notes.  Five  of  these  were  prepared,  each 
presenting  a  small  segment  of  the  fatigue  data  file  in  graphic 
form.  As  the  storage  file  of  the  Center  began  to  grow,  includ¬ 
ing  new  materials,  other  mechanical  properties  and  greater 
depth  in  most  areas,  it  became  appaient  that  the  Technical  Notes 
were  not  fulfilling  their  intended  purpose.  Preparation  and 
printing  were  time  consuming  and  the  Notes  were  contributing 
to,  rather  than  alleviating,  the  congestion  created  by  "too  much" 
information.  To  correct  this  situation  the  "Inventory  Report" 
was  conceived.  The  intent  of  this  publication  is  twofold  in 
that  it  is  designed  to  inform  the  readers  (past  and  potential 
users)  of  the  multitude  of  mstJ^ialj  and/or  properties  data 
available  from  the  Center  &nJ.  to  demonstrate  various  types  of 
presentations  which  can  be  obtained.  As  has  been  stressed 
many  times  the  Center's  desire  is  not  only  to  seek  out  all 
available  data  representing  the  requested  material-property 
combination  but  also,  to  transmit  the  data  to  the  requester  in 
a  form  which  can  be  most  usefully  applied  to  his  particular  pro¬ 
blem  or  area  of  study.  It  is  felt  that  the  Inventory  Report  is 
an  excellent  means  of  conveying  details  of  what  the  Center  has 
to  offer.  Table  III,  Special  Reports  published  by  the  Mechanical 
Properties  Data  Center,  lists  all  reports  generated  by  the  Center. 

B.  Search  Activity 

A  search  is  loosely  defined  as  any  attempt  by  the  Center  to 
provide  data  and/or  information  in  response  to  each  requested 
material-property  combination.  Measured  and  computed  values 
generated  as  the  result  of  the  same  test  such  as  ultimate 
tensile  strength,  tensile  yield  strength,  percent  reduction  in 
area,  etc.  arc  not,  of  course,  considered  separately.  A  request 
for  information  (data)  on  the  yield  strength  of  a  material  is 
relative’ v  meaningless  without  further  description  of  the  vari¬ 
ables  ana  the  associated  properties.  Although  this  definition 
may  vary  under  some  circumstances,  it  is  generally  employed  to 
establish  and  initiate  searches.  As  a  result  of  this  definition 
the  average  search  currently  produces  results  and  descriptive 
information  from  three  hundred  tosts.  These  data  represent  an 
average  of  five  documents  and  arc  normally  supplemented  by  the 
identification  of  eight  to  ten  documents  containing  additional 
pertinent  information. 

Figure  I,  a  graphic  display  of  search  activity  on  a  quarterly 
basis,  shows  a  dramatic  increase  in  search  activity,  from  twelve 
searches  in  1961  to  301  in  1964.  Ihis  growth  can  be,  in  part, 
attributed  to  efforts  to  formally  publicize  the  Center.  How¬ 
ever,  much  of  the  growth  is  accounted  for  by  the  re-use  of  the 
Center  by  a  previous  user. 
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As  previously  stated,  the  goal  of  the  Center  is  to  provide 
data  and  information  in  response  to  specific  inquiries  re¬ 
garding  the  strength  and  behavior  of  structural  materials. 

The  effectiveness  of  efforts  toward  this  goal  can  be  measured 
not  only  by  the  increase  in  the  total  number  of  successful 
searches  but  also  by  the  frequency  of  re-use.  The  number  of 
requesters  and  the  number  of  requests  (searches)  for  each 
organization,  agency  or  individual  consultant  are  displayed 
in  Table  IV.  From  this  display  it  can  be  seen  that  34  percent 
of  the  agencies,  organizations  or  consultants  that  used  the 
services  of  the  Center  did  so  more  than  once.  Re-use  by  in¬ 
dividuals  (requesters)  within  these  organizations  is  also 
evident  from  the  Table. 

Table  V  summarizes  the  detail  of  Table  IV  and  displays  search 
activity  by  requester  classification.  A  brief  description 
of  the  inquiries  and  responses  processed  by  the  Center  are 
given  in  Appendix  I.  The  diversity  of  these  requests  and 
answers  are  only  an  indication  of  the  potential  capability 
of  this  Center. 

To  evaluate  the  services  of  the  Center  the  two  primary  fact¬ 
ors  are  cost  and  effectiveness.  The  first  of  these,  can  be 
examined  very  realistically  since  investigators  of  materials 
properties  are  fully  aware  of  the  expense  involved  in  even 
a  moderately  extensive  test  program.  Using  current  average 
search  costs,  average  search  output  and  a  generally  accepted 
approximation  of  testing  costs  the  comparison  can  be  made 
as  follows: 

Current  average  search  cost  for  a  data  $150.00 

producing  search  by  M.P.D.C. 

Average  number  of  teats  (results)  provided  300 
in  response  to  a  search  requesting  data. 

Approximate  cost  of  actual  testing  per  $50 

specimen. 

Cost  of  testing  to  produce  results  of  $15,000 

average  search. 

Average  search  cost  versus  approximate  $150/15,000 

cost  of  testing. 

It  is  recognized  by  the  Center  that  few,  if  any,  searches  com¬ 
pletely  satisfy  a  requesters'  need  for  information  relative  to 
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his  particular  investigation.  It  would  be  naive,  therefore,  to 
assume  that  every  completed  search  saves  the  government  and/or 
industry  ninety-nine  percent  of  the  cost  of  generating  the 
original  data.  In  a  recent  survey  conducted  by  the  Mechanical 
Properties  Data  Center,  of  several  frequent  users,  it  was  es¬ 
tablished  that  fifty  to  seventy  percent  of  the  data  furnished 
by  the  Center  is  directly  pertinent  and  the  savings  in  time 
ranged  from  weeks  to  several  months.  Even  greater  economy 
and  effectiveness  will  be  realized  as  proposed  equipment  and 
processing  techniques  are  incorporated. 

IV.  CONCLUSIONS  AND  RECOMMENDATIONS 


A.  Conclusions 


The  Mechanical  Properties  Data  Center  is  capable  of  efficiently 
processing  two  to  three  searches  per  day  with  present  equipment 
and  personnel.  Peak  loads  above  this  can  also  be  assimilated, 
for  periods  of  short  duration,  without  seriously  effecting  other 
areas  of  Project  activity.  However,  a  search  projection  based 
on  the  rate  of  increase  over  the  past  four  years  indicates  that 
an  average  output  rate  of  three  per  day  will  be  exceeded  early 
in  1966  and  that  by  mid- 1967  the  Center  can  expect  to  receive 
an  average  of  four  requests  per  day.  To  provide  a  facility 
capable  of  meeting  these  increased  demands  the  Mechanical  Prop¬ 
erties  Data  Center  has  placed  an  order  for  a  general  purpose 
random  access  (IBM  1440)  computer.  This  equipment,  including 
disc  pack  storage  and  tape  read- in,  is  scheduled  to  be  opera¬ 
tional  before  1966.  In  addition  to  providing  a  search  capa¬ 
bility  nearly  ten  times  greater  than  that  of  the  present  fa¬ 
cility,  the  proposed  system  will  permit  rapid  processing, 
manipulation  and  display  of  data  for  special  reports  and  re¬ 
cords  for  internal  use.  At  a  rate  of  three  searches  per  day 
the  computerized  search  processing  will  cost  no  more  than 
present  processing  and  at  five  per  day,  anticipated  by  1969, 
a  decrease  of  twenty  percent  is  predicted.  The  availability 
of  well  defined  materials  test  data  at  0.8%  of  the  cost  of 
generation  can  be  a  reality l  The  Center  is  experiencing  no 
difficulties  that  cannot  be  overcome  by  the  continuous  input 
of  reliable  well  documented  test  results  and  by  maintaining 
an  efficient  and  accurate  retrieval  service. 

The  Mechanical  Properties  Data  Center  will,  as  in  the  past, 
endeavor  to  provide  mechanical  properties  data  at  the  lowest 
possible  cost,  consistent  with  the  high  standard  expected 
and  required  by  the  aerospace  and  defense  industry.  Evidence 
that  progress  has  been  made  in  the  past  is  presented  in 
Table  VI.  A  similar  display  of  a  previous  report  (JL),  shows 
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the  ratio  of  expended  engineering  time  to  all  other  (technician 
and  clerical)  expended  time  to  be  about  one  to  one.  The  present 
display.  Table  VI,  shows  the  relationship  to  be  about  thirty 
percent  to  seventy  percent. 

B.  Recommendat ions 


The  utilization  of  information  from  the  Data  Centers  by  DoD 
contractors  should  be  increased  and  conversely,  information  gen¬ 
erated  by  DoD  contractors  should  be  directed  to  the  appropriate 
Centers  for  storage.  Contractual  requirements  ir>  this  direction 
might  well  implement  a  two  way  savings  by  assun  more  efficient 
use  of  available  information  and  a  reduction  in  the  costs  of  data 
acquisition  by  the  Centers. 

The  projected  increase  in  Data  Center  use  suggests  another  situ¬ 
ation  that  can  be  best  solved  by  a  coordinated  effort  between  the 
Data  Centers  and  their  sponsors.  Efforts  to  provide  responses  to 
inquiries  as  rapidly  as  possible  must  include  the  consideration 
of  a  means  for  rapid  transmission  of  information  after  retrieval. 

TWX  has  been  suggested,  in  the  past,  as  a  means  of  improving  trans¬ 
mission  from  the  Mechanical  Properties  Data  Center.  It  still  appears 
to  be  a  most  practical  improvement  for  this  Center.  This  transmis¬ 
sion  method,  however,  does  not  satisfy  equally  well  the  needs  of  all 
the  Centers  because  of  the  diverse  forms  of  output.  With  this  in 
mind  the  Data  Center  will  maintain  an  awareness  of  the  developments 
in  the  equipment  and  techniques  of  transmission.  The  Center  will 
attempt  to  be  prepared  to  assist  in  the  evaluation  of  a  transmission 
network  when  conventional  methods  of  long  distance  communication, 
such  as  the  telephone  and  mail  service,  are  judged  to  be  inadequate. 
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Development  of  a  Materials  Property  Data  Processing  System.  R.  C. 
Braden,  C.  S.  Wright,  Belfour  Engineering  Company,  Suttons  Bay, 
Mich.  ASD  TDR  63-128,  Cont.  AF33 (616)- 7238,  January  1963,  AD 
401  358,  January  1963. 

Mechanical  Properties  Data  Center  Design  and  Operation.  F.  L. 
Stulen,  Belfour  Engineering  Company,  Suttons  Bay,  Mich.  ASD  TDR 
63-566,  Part  I,  Cont.  AF33 (657)-9149,  May  1963. 

The  Mechanical  Properties  Data  Center  Operation  and  Expansion. 

R.  C.  Braden,  C.  S.  Wright,  Belfour  Engineering  Co.,  Suttons  Bay 
Mich.  ML  TDR  64-235,  Cont.  AF33 (615)- 1061,  August  1964. 

A  System  for  Automatic  Processing  of  Fatigue  Data.  A.  J.  Belfour 
Parsons  Corp.,  W.  S.  Hyler,  Battelle  Memorial  Institute,  WADC 
Tech.  Rept.  58-461,  AD  207  792,  January  1959. 


An  Evaluation  of  Data  Collecti^s  for  Plastics.  Gunther  Cohn, 


TABLE  I 


MECHANICAL  PROPERTIES  DATA  INVENTORY 


TOTAL  CARDS  BY  CARD  TYPE 


Data  Card  Types  No.  of  Cards 


Specimen  Teat  and  Failure  Description  Cards  244,344 

Supplementary  Specimen  Test  and  Failure  24,366 

Description  Cards 

Chemical  Composition  Cards  30,593 

Heat  Treatment  History  Cards  22,612 


TOTAL  CARDS  IN  SYSTEM  321,915* 


SPECIMEN  TEST  AND  FAILURE  DESCRIPTION  CARDS 
BY  TEST  TYPES 


Test  Type 

No.  of  Cards 

Bearing 

12,118 

Compression 

8,955 

Creep 

16,069 

Fatigue 

44,801 

Impact  or  Fracture  Toughness 

25,459 

Pressure  Vessel  Burst 

164 

Shear 

10,820 

Tensile 

125,958 

TOTAL 

244,344 

Excluded  from  the  above  card  counts  are  52,087 
storage  systems  for  metals  and  plastics. 

data  cards  of  the  pilot 
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Table  I  -  MECHANICAL  PROPERTIES  DATA  INVENTORY  -  continued 


SPECIMEN  TEST  AND  FAILURE  DESCRIPTION  CARDS 
BY  MATERIAL  TYPES 


Material  Type  No.  of  Cards 

Low  Alloy  Wrought  Carbon  39,094 

Stainless  Steels  25,896 

Tool  Steels  13,267 

Maraging,  Super  Alloys  27,286 

Cast  Irons,  Special  Purpose  113 

Nickel  or  Chrome  Base  18,624 

Aluminum  29,490 

Titanium  67,873 

Magnesium  7,761 

Cobalt  Base  2,009 

Copper  Base  773 

Tungsten  Base  2,030 

Plutonium  or  Uranium  Base  56 

Tantalum  Base  1,599 

Coluxnbium  Base  2,376 

Molybdenum  Base  3,118 

Beryllium  Base  1,890 

Zirconium  Base  320 

Vanadium  Base  72 

Dissimilar  Metals  (Joined)  529 

Others  168 

TOTAL  244,344 
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-tABLB  -Tt 

MECHANICAL  PROPERTIES  AND  MEASUREMENTS 


Static  Properties 

Ultimate  Strength 
Tension 
Compression 
Shear- Tors ion 
Bearing 
Flexure 
Impact 

Fracture  Toughness 
Burst 

Yield  Strength 
Tension 
Compression 
Bearing 
Flexure 
Torsion 

Proportional  Limit 
Tension 
Compression 
Flexure 
Torsion 

Modulus  of  Elasticity 
Tension 
Compression 
Flexure 
Torsion 

Tangent  Modulus 
Dynamic  Properties 

Fatigue  (Axial,  Rotary,  Torsional,  Combined) 
Conventional  S-N  Test 
Damage  Test 

Sequential  Loading  Test 
Random  Loading  Test 
Prot  Test 

Creep  Properties 

Time- De  f  ormat ion 
Stress  Rupture 

Miscellaneous  Properties  and  Measurements 

Hardness,  all  types 
Elongation,  gage  length 
Reduction  of  Area 
Poissons  Ratio 
Stress-Strain  relations 
Damping  Constants 
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TABLE  III 

SPECIAL  REPORTS  PUBLISHED  BY  THE  MPDC 


Inventory  Reports 

Report  613  -  Rene'  41  Nickel  Base  Alloy,  September  1963 

Report  616  -  Titanium  Alloy  6A1-4V,  December  1963 

Report  620  -  AISI  H- 13-Hot  Work  Die  Steel,  August  1964 

Report  622  -  Titanium  &  Titanium  Alloys,  October  1964  -  AD  607  488 

Report  623  -  Fracture  Toughness  Data,  March  1965 


Technical  Documentary  Report 

ML-TDR  (Number  Unassigned)  -  Fatigue  Lifa  Data  Displayed  With  A 
Single  Parameter  Relating  Alternating  and  Mean  Stresses,  Contract 
No.  AF33 (615)- 1061,  January  1965. 

Technical  Notes 

ASD-TN  61-117  -  Part  I  —  AD  281  874 

Fatigue  of  Metals  -  Aluminum  -  Section  I,  June  1961. 

ASD-TN  61-117  -  Part  II  —  AD  268  412 

Fatigue  of  Metals  -  Corrosion  &  Heat  Resistant  Metals  - 

Section  I,  November  1961. 

ASD-TN  61-117  -  Part  III  —  AD  273  689 

Fatigue  of  Metals  -  Low  Alloy  Steel  -  Section  I,  February  1962. 

ASD-TN  61-117  -  Part  IV  —  AD  278  355  -  (NASA)  N63-18721 
Fatigue  of  Metals  -  Aluminum  -  Section  II,  May  1962 

ASD-TN  61-117  -  Part  V  —  AD  406  145 

Fatigue  of  Metals  -  Aluminum  -  Section  III,  May  1963. 


Defense  Docun^ntation  Center  Accession  (AD)  Nunbers  included  when  available. 
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FIGURE  1 
SEARCH  FREQUENCY 
(QUARTERLY) 


Contract  AF33 (615) 1061 _ 

Requirement 

Nov.  1963  thru  Oct.  1965 
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Bell  Helicopter  Fort  Worth,  Texas 
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accomplishment  of  project  goals. 

Equipment  &  Facilities  -  Time  expended  on 
the  study,  evaluation  and  maintenance  of 
equipment  or  facilities. 


APPENDIX  I 

A  brief  description  of  data  inquiries  and  responses  for  the 
period  April  1,  1964  through  February  28,  1965 
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file.  Four  references  cited  which  con¬ 
tain  applicable  information.  Contents 
of  each  document  were  outlined. 
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1049  Fatigue  data  of  AMS  4041,  4152,  4120.  Five  graphs 
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1136  Rcll  forming  (hot  or  cold)  of  sections  Reference  list  with  pertinent  data 

such  as  .zees,  channels,  etc.,  from  outlined, 

titanium  strip. 


1156  Fatigue  properties  of  7075-T73  and  References  cited  with  applicable  informs- 
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